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Abstract: 

The present invention relates to a method for forming a semiconductor device including an 
isolation region of a trench isolation structure including a trench and an insulation layer buried 
in the trench. A gate electrode is formed in an active region adjacent to the isolation region of a 
semiconductor substrate and a first impurity diffusion region having an LDD structure is then 
formed in the active region of the substrate. After forming a first and second insulation layers 
are formed on the substrate, an etch-back process is performed using the first insulation layer 
as an etching stopper so that a first sidewall of the second insulation layer is formed on a 
sidewall of the gate electrode and a second sidewall of the first insulation layer is formed on 
the sidewall of the gate electrode. After forming a second impurity diffusion region in the active 
region as a source/drain region, an interlayer dielectrics is formed on the semiconductor 
substrate. A contact hole exposing the second impurity diffusion region is formed through the 
interlayer dieelctrics. 
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s is° bexii :?ie#oii is9 Meixiai- s:>i Msixi moii oiieja ohsj saa^g ^21x1 aai 
?ssi ±Ti aai s^s ?bi& b*eh sxisi his g^aoii xe^ah, sui sxisi wis 
g*ae feoi BfESi :>iessi sai s^oii sasf^ gasoii ihioim a^s tasm, ldd 
Ahssfe hi i2i m±m mt+ s^s gasfe s§i, ms.in\ ?ie^oii si 121 us a* qj ^1221 m&^m 
^ahs a^sife sssf, an si 12^1 cms ash-i^ a*ssk)i chixi^s gem, tiioim 2^°i 

^SSOII BUS) l^ohs SSK) ) H|2°| ISSfog oi^CHAI^ HI1SI = SSSFfe 20 Oil 

Xiews ftiglSIOI XII1SI gaofg OIISSIOI 311 01 ^ S^SJ ^SSCHI AM SI iaaf°S OI^CHXI^ XII22J 
s?^§ ISSIb S^/E5|IS AhSEIfe XH22J g£§ g«S S g & ° , &}E*II 

SBffO. 

b*eh sxi, Eia, 8> oiis ^sm 



E 1S S ttSOII DJS B*ESI SXI2I HIS &as| XI1 12| AJA|0||S| §§§ ^i|^21 EAISfe jh^ & 
BE. 

E2=s bis on os e*£«i sxisi xus &asi an si ttAioiisi g§§ ^xi^es eais^ ch ;h 

a* BBE. 

£ 3° £ ^go|| qj- u}£j]| gXISI XIIS aasi XII1SI ±JA|0}|S| g§§ ^l|«2g EAISfe E DIE 
JH^f BSE. 

E4bg CHI I|§ SIEXII SXI2I J91 3E gfasi XII22J ^A|0||S| g§§ £Xh*!E^ EAIflfte 3H§f B 
SE. 

E5bS CHI OS e>EXII SXISI XIIS gfasi HI 22| ^A|0||2| S§§ £XI3E^ £A|8hte OS 3H 

£68 ? US Oil OS BfEfll SXI2J XII 5 gjasi X1I32J ^A|0||2J gg§ £XI3ES EA|5*fe ^ & 
SE. 

E78g 23 011 E|g yEfll SXI2I XII 5 gJgj2J XII32J *JA|0||2J S§§ ^»«og EAIohfe D§ 3H 
Bf BSE. 

E8g e oil os &>exii sxisi xiis aasi xii3£i ^aioiisj gg§ eai§^ a as 

PHa* BSE. 

E 9fe S VSOII OS EhEfll SXISI fl|3E-g*as| X1I42I ^A|0||2J g§§ ^Xh^EM EAISFfe :H^f B 
SE. 
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e ioe e arson me (ssa his smssi H1421 uaioiisi s§i ^f^s eai§^ as 

JHSf BSE. 

. E 11S USD »S «J£1 SXI21 HIS EA|3r= BSE. 

£ 12fe eBH ^^on og ejEMi 9X121 HIS 3@S £xf3E£ EAISrfer Cli ^ BSE. 

e 13s ssh enroll mm bssi &X121 his sreioii 21& a^s s S£ ?2j &eh» ^ eaiois 

3»af BSE. 

at so/ ^mt: ai J sot£i gaiiifb 
s »ss seixi sei ^si ?>= ahE^i sxi2i his saoii ae *oia. 

^PHOII bVEfll S»2| USSjSOII *e*»OI ±Xt ^SHI 0IHISf21 CHMCH i» SSi JMAHE □] 

SiSSI alaa at Saoio □ST/h. sbh ?i*si locoss d^oii sq ±» &a =pssi a 

ahoii sj§j§» Meilxl SBI (Trench Isolation)g0l HIB3I! SiCI. 

31 sail 1 aaS 1§5i sia* S2?i wo, saxi lhoii on «s aa^raa as°4)° 

531 31*21 SRAM(Static Random Access Memory) S2| ■ » 5011 9iWM ' SES 

£ J"l LHXI 13S LDDdightly Doped Drain) »te M0S(Metal Oxide Semiconductor) <=2iXISE|2| 

S§ BSEi EAI&CK 

«h ^axi *a ?S2i sxi sai §3(102)01 pisooo^oii jiioim aefss 01* 

lh3 3aa S»5°s oi^cHxife dhsj aa^oi ousan, n^s 01 oh&j aa^si &soi pi» 

Q=0ll #011 iSffe S^/Eai&J S3 SaSPI ?!& 01 S ^SJOII 2ACH AH »aS* 8*18^1 JH oH JJI 
SofxifeE l^b i«(105)S LDD S3(105a)ES 8ht= LDD S^^Cf. 

aSOII ^£1^ iS^2£ 0|¥0HXIfe Oil S SSffl3(109)S S«& * §2| IS 

Qt(110)S S^ffCKSE 122) c). 

oicmah asneHEi ?i^a oiis ^i^ou 2|sh ss/Eais s^dosjoii Eiote e 

S Sft liSa) 3 * sugf 01 g §101 fe^l a^iM S LHOII dH£l01 

^CW(^.oll\^r-D^ftro?)3o09«l 1 S3 S<»*« 0H8IWO, i^i ««fiO( = 

f ms^#iSif)i is? IflllHfEfi 

ah. ^thixho ^/caioj g«o, ae 5-01* SD 8MI SSSFfe «3IIAI0II E 122| aOII EAIS ! H[2j 



SS/EBIIS S3] 108)011 E^SIS S J^1J^il^§ ^ 
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ageta n em a^i £ia^ i^spi <N9iao. 

Set 44 oil XI aH S| SSOIIAI SAI^SI 201 Oil SOII 2JSH 3IB Sa^OUHtr US 3B0I CH^ SOlot 
3|| a£SI2 3 ^ £1321 ^ as m ° 01 2, ' sia0, 

D . p2 -lagLoi m aSSI ^3S ^1 ^ S^tHI SI 01* e^SS* 3|fi M0|2| £1321 B| 

IS^SsS'ae eSoimSS aieTe seoiia. sasw ami™ ^3 a 

32| iSoi SSff ±» 5>fe BhEMI S«« ^SOI gfaoWl HI 5 8M3 - Bio 

sifeGii a a. 

I ISV^Ixf glF?sJSkr^ ^s ?ufe bTesi sxisi wis &eoi Piston, a 
^r^sai 3ieasj *pi i» aa s^oii eia^fc s^oii *ioi<= a^§ assn= ss^. 

To, TilOIS a^« Dl^aS MS8K* 4PI ttSLMI ^IBtfOII OIS ?Si SSSKM LDD 2^°? MSB 

tf3| »|0|<= S^S 5S§lb 4PI BMEXU 3IB2J ^22) SH^OII H1 12) I3 D 4 » SI2SJ & 
°l £AH£ 5§a, 

mj\ ansi ia - s oiis -sffls msskm onxi«n* ^fflsjoi ^' aiJL^^^ aseaoii ^ 
MI121 aaots ssTw a:>i H1221 ae^ss oi^ouife an 21 **« sistffe 

a* OH XI «H 8 tfS»W «3I M12I 1^41 0HS8K)t tf3l 311 01S a^2| *B30|| 33I-H12I 
0l¥OUI = HI22I Ss^« a^SFfe 

*?i »,oim a^ 9i *pi an * H1221 Diias musk* ois ^&js issjoi ±±/Haiej a 

Sog AfSEIfe HI22J g^S S^S a£§fe 

a^i 3i»°i ^e*2i ae&oii ezi aa^s sa»t sia, 

^3, i21 g^si A o i 0 og ¥a 33,22, g$ 5 asssm s=»»t e^M i§ issife 

m D{ BfEity ^e^ei fe^i ±a »a s^oii eiawfc s^oii ^ioim a^s s^m= §§i. 
I^i worn a^s Diias msskm ^?i ^eai 3ieoii 01s ^as smoi ldo s^? M§at 

^31 311 OIS £&6fe fe^l e^Efll ^^2] SHOII H1 121 12^ » HI22I fePI 

^AHOIS SSSfe 

«3i nisi laoti oils isnis ms»oi oiixi^s tisafot j£i ^a^. W4t01 

iisi 1^4 esTw Si »i22i aa^og oi^oiiife an 21 s^mfe 

ae 011 » «n a an2i la^i oiis»oi m\ m\= ^a^oii <*?\ an si 

o £ 0 |¥01Xlfe HI 2°l s^S S^Shfe S§3f. 

mpi *ioii= ^ si ^pi an « ai22j ^^s of-as msskm ois sskm ^-/Eaiei s 
So S Afssfe ai22i g^g ^a s^s aasjfe §§a, 

^31 ttEXH 3ieS| ^S2| S 0 011 HI32I iS^i ISSfb s§i, 

4^1 ai32i aa^^oii §2i aaot* a^shfe s§a, 
ai 2 s 2j At 3^ a%wii Etfit s«is ss teat s§« 



Ht «°i HI32J ^^'chi m=e eisai ^iboji sguxisj &^i Mgyxi lhoii ohsjs dh&j fliaj 

feoi &Ea :>i&asi fe^i ^» =£i s^oii ejsmfe a^oii jiioim a^s a^rn^ §§i. 
I^i 3iioim a^s Di^as msskx &^i ysai pisoii ois ^&J8 sbskm lod M§9b 
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hi 121 m$m m& s^s aasfe 5§a, 

nom a^s s»8tt- behi jibsi ^ saoii ansi a H1221 sa°4f 
, Iahchs aa8H= ssa, 

«3I SI12I OIIS S§=EH£ AtSftOI OHW«l* ftlttWO t *3I HOIS aja ^a 0)1 

ii°i aaofs ssToi &^i H1221 aa«»tss oi¥cnxife si 121 ^§ ss°h= §§a, 
*^i sxf aai s^s ei^§[£^ May a aixi^M^s §ssfe saat. 

1 alSVeJai si 121 aantss oi^cHxife W221 a a^i s» ea s*« s - « 
5i an 21 aastss oi^oixife M2!xi sai ^tH« a£8i*= 

m„ nam a^ a tfa an a mzsi **» m±3s 01s «»« s-/Eaia a 

AfgSlfe 381221 M£M ^ § g&ohfe §§3*, 

etsa ?iB2i ^^21 a a 011 set aa^s m&m= 

- B «2, 39,40, ^ SO u Dig, hi 2 , si H1321 ^scii sachah, #31 H122 1 aews ; gj[ °"2J 1 
loTa iiofg ^l ii^k sue xh£.£ asa^ asa saa as ana 01 jiaiso. 

a ^«o. HI52I -S0II ttf^a HI22I ^SCHI SiCH AH , HI22| I2°4 a 6£l ^^Z 0 ' 

S Sl4°l ToiiwAii] 1.1^1 nii2i aetot a nasi aewoi ^ie aswss oi^chxi^ tt£d 
sxisi his g*aoi :hai@o. 

» »«2, XHI6 o, -goii mse, an se= hissi *soii sum ah. hj\ H1221 aast a ^1 ohs sa 

Q^ofSiie lisToS OlWlH, 331 H1 121 US 0*01 S9»421 0I¥01XI^ Sxl2| 
HIS ?» h ^0| 3HAISCK 

m W no, j.,72, s SOI | HI1 LH XI HI62I US § Oi- WUOII 2AOHAH, £31 *IOJJ= a=Jf 5S 

s ^ W o, hiroi > » oil in so, H|72| ^SCil 2AOUH, &D\ HI22) SSS^I OHXI^M 

5esi s«2i his aaoi :hai@ck 

gSU= BfEfll SW2I HIS SSOl 3flAI@a. 
» SOI 3HAISD. 

« UH ni Hi 1 101 s*ichi maoi HI102| ^ S CHI SIOIAH, &J\ §l¥ 13^^011 XH^^! ^XI^S g^ol 

gtTaizs i SjfcVitTaaii a^s^ &iehi sxi2i his aaoi ^HAipa. 

s'ttSSI H1 1221 4S0II CD^a. HI7 LHXI 7411121 ^§ g2J »U0H 2ACH AH £ 31 HI1S |f f f ^ 
Oillfo^ S}£«l S«2| HIS »BJ0I 3HAISP. 

^ »«2| H1 1321 ^SCHI 0J = a. HI1 LHXI HI122J ^§ § 01- S^OII SlOiAj | ^31 Jl 2 !, * = * * 

g SS= SsspriiS ois ana aasis a^e ?oi2 H1221 aa^ a^o^ 

3i aoTi aife esfli s«2i his saoi ^HAiaCh 

s gfSs. 

AOI BiEMI 3IB^2I ^^l SXI S£| S ^ CHI flSSffe SS S ^ Oil 3H0IS a^S 8^8^ 

3II0IS S^S BlEfll 3IB0II OIS ^SJS LOD S^S AlgSfe 

HI12) M^M S^S a^Shfe §§1, 

a^i ejEsi D\m&m HI121 aa^s a^8f= s§a. 

aa ohixi^s ummo\ <sj\ ^ioim a^2i *a^oii &^i hi 121 12^2? oi^cnxife ^^s §^6i 
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m\ nam a^ » ^§ oi-as Msmoi ois same* ±±/=aie> s^°s w§g 
. fe X)I22) g^e sjb s^s «g8Hs 5ia, 
&di bshi piasi ^asi aeon 391221 is^i ggsite 

sx) ea s^s ni*8f£* mi ay s aixi±Mo*s s&sn= ssa, 

T^i a|XI>^e|S DtiBS AlgSKM #D\ 391221 I2°4i OllSShW ^1 ±X) S&I g^S £fe 6PI 
HI 221 ife OI^CHXIfe §=91x1 sai sums g&sfe ssa. 

Ah^| u^EXll 3IB2) ^B°) S S0II SB IS^i S£8fe §§I. 

s aas, 

4Pi ysai ^le^si ^i ±x) sa agon bssh= »a s^oii aioiM a^s aa»fe 

1>J\ 3|| oi M a^g DfiBS MSSKM B£HI 3 1 & Oil OIS ^2J8 fflmW LDD Mf§£)B 

39112) g£g S}B S^S 

y E35 || jib^oII XI1 121 laafi s^m= s§a. 

±x) a a s^s ni*»&* may a eiixissaig tjgsife s§i, 

i^s saioii, ^3i sx) sai s^s 6Pi an 21 asotss 01*01x1 1 §=aui ma 

a^i »iois a^ » ^31 o^as musks 01s ?s§ hskx ±±/E=aie! mss 

4,01 BEHI ?IB2) ^S2| SB! Oil HI22I a £0*8 D£5)B 

y EX y ;)|eo| ^ S £j 220)1 SB I2 D 4i 
"31 39122) a&°tS WIS -SfflS MS8KX ^31 SB OflSSJW £31 HI22|S| 

m B «2, HH821 m^ou msa. uns. sue £fe HI1721 hsoii sioun, *p HI121 ajJJt a 

XII SXI2I HIS aSOl 3HAISD. 

a B«fi| HM92] >§(XI DJS0, 39115 LH XI 911821 g 0)E SVUdl SiOU) JWEJ 31 « 

^i XH22I M^g s«g aasffe yswi sxisi sis ^bjoi ^hai^d. 

a essj HI202I ^soii mse. »H5 mxi hi 1921 ^§ s oi^ s ^ u °|[ 5^ , f; ^, | ^ S t 

d\ I221 «Sa WtTa^a s- 011 a^a^ bjesi sxisi »i£ g» h soi ?hai 

so. 

* 91 HI910, > X i on a>=s tfEffl ^leoii eeuxia lhoii QHej@ dhs a so* 
I 5l"k3a «3 ?sSV» sti 9«a ?uie asa sxia sis »aoi ^ais^qi. m a 

&3I ejSEW ^^2) a 0 Wl I2°4i S^SFfe S§i. 

av^i ^xi *BI El^8h£^ DHEiy S aiXI^M^g g^Shfe §§31, 

BIIXI^MavS D^3S AfgolOi 80 OilSS ^tSSSfOl ^31 ^Xl S^S ^31 

Se<a|2S OI^CHXIfe MSJXI gdl 3iW» g^Shfe gil, 

i &}£ai 31B21 ^^21 aaoii sb s^s^ §§a, 

5 401 SB aaot ^B2£?EI ^31 X1I22J S^S ^B S^WXI EBoF= B^iM S«o^ <= 

iiSBBO. 

« # «o| THI222I S3 Oil » = B 391212) ^ S 0)1 SiO)AH, £J\ DHS IB^OI *J£IB tfSOf°S OI¥0) 

51 "jii aeatoi Jaisaa^s oi^ohxi^ mzn swsi his »aoi ^haibdk 

« »Moi TH97PJ oil rosoi 39! 1 LH XI HI 222) ^§ § 0)^ SI- U Oil 2iO)AH, SB fe h 

* II |S SoTlS Si^tfMoVBttB HISS. ««|»t- BE HI SflSI HIS ttBOl ^HAIB 
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Q. 

m 0 vo4 W , o|»o4 eaixi S3 Oil £^<= SOI §£S Spoilt <=S!XI LH 2J QH|I 13 

s wwoi hi i ih xi HI 321 "SOU 2|Ste Ml 1 S| *S|£| 33 S§ H Oil £XI SSI S^S S&oj-fe 0\ 

5 S§ai 5kfflS» oeor insi **si s£ s§2i 01x1*101 2i § H «a a* 

g Sa aalS «rsst ifti aa. n nisou. *oii jib aeon sae * b 3 | axi «a 

- T^5m^° HiisT** *a sssj oil 3ti «!• oil siouh ^sih^°sai Ji^moi jib aa§ s 
il'4 ?a?f Sal. oU«?oiT a» 5T» hSsi bh^ aam« «»• - ^oiah 
st^ss suais ^ sia. 

« ««9i Hn H1 15 °-' BI212I ^SOII 2|8hH, SB HSRS] S3 SOU ±» SBI Sfe 

I 5?ia» 2a! SwS! ^MB^as/H 5itt»<» ±xi bbi ssioi et^ oh°j aewsi s± 
g gxie 4= sia. 

s assi hi 1621 —son si 8^, ^^2j m& s§2i ouxis* 2011 ±xi sa : Jo^'^oi 

SJy 5| IIHSOII. SEI 9 3 Oil B*IE^ SB SaaJOII 5^ SOI te 3 ?JE . 01 

earn -?i *whi 2JSH X» ^pi g«oi fisg>0|- OH 2J 82*012] 3£B &XI» 4= SIO. Eeh 01 

IIS St! *S «*8°j i ae^aa its §§i **fi 

BeaMi a«» 4= sio. 

oioK e »aai ase* «aiou^ :>i#s soi a. 
una MAjoj] 

« s«2i HH2j *jaioii« Ees ssmoi as&a. e 1 lhxi 3g ldo ate mos sbixi^eisi 

HIS aaS S§^°§ EAISIte 3H*f 33E0ICK 

oh xi ehsai 3iBd)2i ±321 gas on fissi aaes saw lhoh ohss ^aia ^a D 4°s 
^xi'sei s^(2)s issa. 

tf?| ^£I5 7l&(imOD 3II0IM ge^ES OlJOIJIfc 5J 2 ! UjXI 15nj §E2| ^|^ES0II E A| 
El XI S a )i SSe ? ^Ml 100 LHXI 200nm §E°I M^g E2J Cf2S 4!BIE»m S S oj ol = J I U 

gaeiSi aSS raaaa Sislw iioS aW^Foii «eimoi = q» a ts(cap) aem 

01 E 9sShDh. 

QgOII 3||0| e 2^(4)S DI^3S AlgSfOl, 5 UIXI 50keV, 1x 1o' 2 LHXI 5x 10 'W 

l^lfsFl N"»a°E 15 b" 3 it P« »6«Sfc *A(B)U BF 2 , nS i^I2^b EI(P)OIU 

Si ^E SIP-. 

QgOII 3HI 01 s 5j-(4)S EI^6IE^ 3IB2I ^3 SHI Oil CVDSOII ^5H 5 LHXI lOnm §E2 1 ^E-l 

ellVl » V«*3. 01 91 Oil ¥M 5 LHXI 10™ §E^ « 2IS 8^(22)2 WO. 

AH 3IB aeoS CVDSOII a§H ^3HI 50 LHXI 200nm §E3 S> S C J^S E m On! 

lOOninS 4= SI a. 

rL-mi Aipia ssim(22)g OHS ^SfflS Shd ^£1^ 6im^(6)S OI&S WIS Oil 9 SH CHI XI ^ 
S« e w= -Soil Jkl = ° ^i3(21a) ^ JklS SSBt(22a)» S8I01 ^^(6a)S a^&DKE 




6>a 

o^oi -Sh^^4 S ^VxM ISroTaaorawoisBoi jjse Eaoi 

mss i «9Pio« ^Aisit aiboi b?i bhswi ?ib sea sei^oi qioixib 2,^ai^ 4^ si 

a. 

jm Aj £| a AiS}Q|(21)S i§°4§ 3IB&0II ^ S^S MOO ^ Slfe 3HB °S?t^ 5 

*5k raVoTosA TafeEiii sixib ^iiois oils *on ^iois ^»otoi 3ie se! oil a 

XI &0IE 
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s «. mob »«(*>■ «. ?KSsy ! ..1?- E iVw*3« 5S lilt S 

Md^ol ami xi « g>fe sjoi aa. 

d=m -oil ±^/ c aie! a^s^i *e oie ^soii sioiai xhus8 

0 seI *sao. 

±±/ = aie! sweatee **a s^)(8) s aiois a^waont ^imoie^s ohawoiiE a** 
^ one is o§a aoi 6ioi gga 4- a a. 

m-n fuuai unions hi ■>! at T) 3I» a- 1 311 01 ^ a^2J ^Bi lnSA|3PI ¥1 SH 911 M (MISS Set 

soil n sss ^a. 

- nl -,, mMn j, ^™ H bi.«o5 co S£| S^aiS SSehCh ^OIOH, 600 LHXI 800'C SES i^EJ 

1 Jssf ^^'1 Bi^m- ^m^i ttv^ sraw 

rt°fMi 5i»2i Ah cm »«ioii ^£ie aastes oi^ouit *m 10 mxi 100™ wis 

S 8«&CKE 3°| a). 

55 S ( T o f 7 ^^ ( r™Q b) b s cvdh at ifflaaaa 01 saw 01 sesfi »(n) uioii uh 
IS 153a aAa V*mM ^dhoh^w w ssi s**a oHa»« wa aaacKseon £ 

AI3XI Si). 

» ifsi DH8I JaoToi DH« SOIPfe 81 01 2J0UH, e^M2f 21© M0I2I £13* 4» 81D. 

g 4 ^ sr= B ^2 si/r^^jv^vsss ?i#^§ ^? lis 

acni eais g§i §a»si isaa. 

n^sSanS ha a aim sue 0^3* saxi ea a* 21 wagon Atsa * ao. 

ol^ al(4)£i ^s^oii isaa. an si ^aioiioiiah m<3& sae. = 01 soil ay. -^-^g- 

Sdr= ? aflS«22b)I aua"s™(3i"g won waa/d ^iah m^xi eai 391(2)21 lh 

z*oum tiaotsi oiis a sxiea. 

2Se S»bk7)b aaoTaisB 01s *sa a«oi ^/naiei s^oi a ^ m^m a 
sgh. ±j£iMoi<=sfoi an£i -JAioim sass ^^/=aie] a ^ioim a^ smsi 

AhcMA}o)| |ggb 31 01 3^ofQ. 

ricnii <=tmi ^nn LH XI 1000nm »£2| *J dl 5 ti&*i §21 a0aj( 10)01 1^32, £I^3£HEI D\ 
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fid* SOI ^Xl SBI SS<2>* 2WB»« V^.S^pTSSi 6 ^!? VT«« SSI 

Is 3ay 3 aiS 8821 bh* eoisa «i^uia aaAiaeo. 

5 cvdhob siS w i§3 3*°ts ma»« aa*cKESoii eaieixi 

E6WE8 gs nasi nasi aiaiohsi as s§§ «fc»^as eai« SB** bbeoio. 

aSoToiaaas ^ioim a^(4)oi cms aas^s nHaysssw gs@a. 

ri-Mi una ^Aioiisf sue sa°s aioim 2^(4)8 o^as msskh. ois ^sjoi a ago* 




as oil 3IB2I &s smi oil saaf°s oi¥oui = ^jhi 

^£fflQf(9)S S«&a(E 721 c). 

airoPiaii mm ea a=?a bhsuaioiisl »§i * anis sa a), 
ieoii ae m£°^di ami xi ■ 4= sio. 

n^oii M»Bt §£| ^XHI 300 UIXI 1000nm §£3 12^(10)11 * J.\±nV\m 31 

aii^ a«aa. 

-. « CVDg £fe xmaaag oisskm oi smsm son lhoii maoi f^s a a sua. ^°hah 

MUSI MALPJ 

E 63 cSTsllB EBOlS I 93 aCil EAIS ^ SI32I 41 Al Oil SI E 63 a LH XI E 63 c£ 
¥EH EAIS g§a §i§m. 

ir a 7xfAI(5il3 ( S a 9 yAfi IS* »a a* ffaaAioi mss sue o^a* mss * a 

i-k 0 -l?^SS%^g(^3 l fS131.S 2§« «s?al 

S-k^(5^ *a a«K2) U^3 0H°JH ^^3 HS3 teOI^ 

yojxife 201 snaa. 

biixi^m^(5i)s ai^e *. *oii safe ^^/Eaia a^s^i ois ^awi saoi/h xhus 
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qbchi 3i»a aa anion was astotas ouomt ¥ji 10 uui too™ ssa mis 

iSEia{(9)S egetcxs 1021 b). 

a *, nisi ^Aion/cia aoi «ae ^S^PiSs^^gf^^^^^^'ilx?'! 
ui2i oiiej thsfaj- #ea fe0 i2i xisun axis ^ sap. 

n s rvDt * a:^ ADiaiBi OlgSKM 01 e^<= S(1D LHOll dH£ICH §*atS 3||^oHAH 

.sr.a< 

e*Exo sxi« #3ii ^ aa. 

1 

^ £a 3 | & ^oii Meixia 43i seixi moii dhs si a«a seats ^fe ?sa ± 

xi ssi gas ?ui» size aeon saouh, 

av^| 3ie^2| &3I 4,11 S£l SaCil 2JS§^ *^ SaOll 3«0|M £1^8 §£6li= §§31. 

Ip, }| 0 |S aag »A3E MSaiffl 431 ISEfl 3IBtfOH 01 S B»OI LDD S^S Alga 

t huoj g-g sas s«8H= §§3i, 

m„ 3,101s aaS M»fc 431 BMEM 3IS2I ^(principal plane)a SB 4011 Hlia 96^ * 
HI22I aaotl 43I RAICHS IS§lfe §§^. 

»J\ ffllSI S3°4i 0IIS AIS8I0I Oil XI XI S ^-SJlf ^ 

Iii si aaae saT^i ai2a aea-si^a an 21 «*« §§a. 

2* Oil XI HX Oil 2I5H 431 MUSI I2°4f 0||§5|O1 431 HOIS aaa *S40ll 431 BI12I SB^S 

M3| 3|| 01 e Si 431 »I1 Si »122| *3S D|a 3 £ MS3I04 0IS fflSKH ±±/=ai 

£] g«oI Siafe BI22I M^M *u SaS §§^. 

431 3iB2i ^aa ae4on mil aeias m&m$= siii, 

I,, ^og^a ^, ai22i s^s s^oii e§ts is a^stfe §§§ 

5a's°fe 21s ^§°s sife sxisi ais sa. 
2 

*£*i Jie^oii isa s^xisi ^3i *=&x\ moii ohs9 ohej is^s afe Msaa sai ^^21 ^ 

J^iy g« S rpmev BfEHI SW2I HIS 2iCHAI, 

m?i ejEfli 3i»^2i ^1 sxi aa s^cii eissfe s^cii »iois s^s a^m= 

jbois a =s ofias Msmoi &01 BiE»i ^ib^oii 01 s ?ejg said ldo mss 

T^l 3I0IS S^S Stt»b 40I HEa 3IB2I ^2| SBtfOI M12I 12°4 Si 8I22I S2°4i 4 
°| RAICHS g^Slfe 

tf 3i ana lem oiis ±^ msskx mama aijwo t «pi moij l a^si «ta^oii 

so, onxmoi asH ^1 ana I2°4i oiismoi w 3101s a^a oeitfou «3i ana lemss 
¥H hi 2a a£sn= 

aoi 3ii 01 ^ a^ % 43i H11 si Hiza oi-as Mgsioi as ois ^as issioi ss/-ai 
g a Sal Msst ai2a g^g ^ s^i a§si= ss^i, 
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a^i pi&sj ae #oii ai32i aasts agtffe 5§a, 
»i32i saoi^oii szi sssite 

si his 

g^g 3 

»£« D\mm\ s^s ^euxi^ *?i aaixi moii mem an°J a^4§ »b <=e!xi est ?ssi s 
» «Vs ?br& eiEfli swsi ais ^hoii aioi/d. 

M,r^£^i 3ie«2i «3i s» bbi s^oii eiaatfe *a s^ai hois s^s aaat- s§^. 

loi *0|£ Dfi35 MS8KM 4PI SES OIS «»« LDD MSSfe 

In si s^s issi= s§3i. 

03! 5II0IM E^m S»»fc fe^l (2ES *H2| 8CS40II 31121 IB 4 U HI2SI S2°4i tf 

J| £ AH CHS g^Slfe S§a, 

"31 HI1SI CHI S ±SBIS MSftCM MM«li ££l MOIS S^2 1 *B«0U *3I 

Insi l^^l saToi koi hi 2 si ae^ss oi^oiiife aisi **** 
a^i s» a si s^s ei^sie^ raay a anises a^sfe ssa. 

ojafosVa egnxl SEI g£JSU= 

*oi b*exo :>i&2i ^^si aagoii is^s aastt 

gs sssfte 2§ hs°il m= ^exii sxisi his sna. 
s?a 4 

HI 1 2, EEb 3&0II SiOIAH, 

^i *I2S! aeots dhsj ons sue ass sis « 2 

1 etEjti s«2i his 

S^B 5 
6 

HI 1 EEfe 3»0|| 2JOUH, 

ga g 3 D»og 0|¥01Xlfe 31 S ^§2S ol!= B*E»I 3x1 21 HIS g*«. 
S^S 7 

HI 1. 2. SEfe 3&01I SiCH AH , 

SXI2I HIS ^g. 
8 

HI 7»0II SIWAH, -mm-,! B > 

9 

HI 8S0II 2J.CH AH , 

;f !.3?avs ss srvs^&v^s sssjss 533\sss ass a 
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e «»o£« H1221 *a s^s 2i »fc BEa 3*121 as » 



a. 

■ S^S.10 

HI 7»0II 21 01 AH. 



#3i H1221 aaspi fl» as ohxhuaioh. &\ aeatoi yt^ #:>i si 121 sews oil 
ism, 

#3i §i¥ aaats sew oi s ?a§ fisssw ^^/=aiei M§gfe H1221 m±m m<± 



11 

SI 108011 210UH, 

S §hfe S«2| HIS as. 

S^S" 12 

HI 7»(HI 21 01 AH, 

£1221 aa«A «7«»3i oiaoii asab a§ -s°s sim t»£a sxisi his »e. 

S?8 13 

HI 1, 2, SEfe 3S0II SlOi/d . 

121 a^g g«s s^spi ^ oi s #?i an si ass 01*011 #31 



HI 22| 

14 

HI 1. 2. SEfe 38011 210] M, 

#31 as| M SB #31 391221 S£H «f# #31 S» Mai 33 011 SSSE* il££l 

^ 5js s S o S gf fe BEM SXI21 HIS gfS. 

15 

*!E»I 3|B#01I StiE! J=6!!XI» #3! M^xl Ui Oil OHSS OH SBS^S 3>te <=S!aI S&I ± 

» sai bi£»i sxisi his aaoii sichah, 

aj-^i ^le^o, a^i ^xi »ei 33011 eiasfe 2£ s^oii »ioim §#§u= ssa. 

#3| JllOlM S = S DliBS MS»« #31 S-^fll 3IB0II OIS ?Si «»« LOD MSSfe 
H1 121 Sf£i 33S l£ol{= SS32I-. 

#31 &}ehi 3ie#oii si 121 aaais g^sife 

SB' CHI XI as! Oil 2|SH #31 a^2| *3#0II #31 HI12I I3 D 42S¥9 S^SIfe gSj». 

a^i TiioiM a=t k #?i oisas mssk* cis ois ?si ssiw ss/naiei S3°il m 
isfe H1221 m$m m& s^s 

bjesi 3ie2i ^^2i ae^oii H1221 a^eis i§§ib §§1. 

±» aai s^s m^shE^ may a anises tasib §§i, 
a^i ain^msts ohsas Msmoi &oi H1221 12^1 011 s»m. fe^i s» aai s^s sm &^i 
H1221 assi°s oi^cHxib =mz\ aai aa»h ssul 
a^i ^iB2i ^S2i a a #011 eei aaais §§i. 

5 A 0 1 *y gas* a^o S¥ eH #31 HI 221 g^s m& S^WXI EBol^ ^^1^ Ss ggol_ = 

§§ sffsife s§o S ai-fe yESi §xi2i his sb. 
16 

b» E « PIB^tHI ^x\2i #3| eetixl LflOy DH&JS OH&J I3^§ ^= ^^!^ ^ 

w sa s^s =?u\& u jei #xi2i his ^aoii sioiai, 

#3| BiEa 3IB#2| #3| SaI S£l S Oil 2J§S|fe S^Oll 7II0IM g^Slfe §§21. 

#31 mm a^s alias Aigsioi #3i bjesi jibob ois ^sjs tusioi ldd Mssfe 

731121 g£g Sf^i S^M S^Slfe S§3f, 

#3i e*£»i 3i&#oii 7aii2i aesofs issife ssa, 
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993^ g92h 

951 jiois a* s 95i Diias msskm oe oie «»« s-/-aiej ssss m 

§gb SI22I g^S.*^ 9^8 8£8lt 9931, 

mj\ Hh^^l 3IB21 ^£2| SE90II SI22I S93fe BS3K 

951 bjexii 3iB2i ae^oii szh as^s S9mfer ssst. 

aj-ii tj.ooi shop ntlXj §V04 95| S2J- 12^1 a^3°S OIISSKH 951 SI 221 IS^i 

S¥EH 951 SI22| g£S 93^X1 ESfctfc = ^ «S 99of= i§5 £Soh_ ^ s -«,_ 

s sfe besi s xi ei wis aa. 

17 

SI 15 £E1= 169011 SI 01 AH, 

*oi sM2i aasfg 95i w°j I2°4a oiis aa3°si sae 99£ii= a§ 

I gfe ajEfll SX|2| SIS 9 a 

18 

SI 159 SEfe 169011 SLOIAH, 

"51 SI12I S^e| §1 £p| 01| oj 12^8 6i£IS 0l¥O1XIIl. 951 SI22I iS D 4S ^ELIE 

liiofoi SioUifelie ^s°s at Bhsa 9x121 sis sa. 

19 

SI 151} SE= 169011 Si 01 AH , 

-OHE 951 SXI 99 93011, JHU8 j^SS^f^^^ 

mo\o\ ois ?a§ 9sm 95i si 22i g^g s^s 99oi^ 21- °>= yE ™ 

9a. 

20 

SI 159 SEfe 169011 Si 01 AH, 

S e«e m° a^| X1I22) M£s affch 951 i» S£l 3^011 SSSOI 993 = 

ji Sgof aib yEiii 9x121 sis 9a. 

S?9 21 

HEM 5I&90II S9S ^X|£1 95| SSlxl Ui Oil QH&JS 0H2J 3Jte M2!xl SELI ?S2| S 

xi sai =?uie be si sxi2] sis 9 a oil sioiah, 
951 &!esi 3iesi ^^2i a a 9 011 aaets i^eib east. 

sxi gdi s^m m^ms^ HHE19 a aixis^^s 99§i= sii. 

aixiS^avg Qf A 3 £ MS 8KH 951 13^21 0II3S a9§K>1 951 SXI SSI 938 Hfc 951 
l^ovo^ oi^OIXIfe maixl SBI 5HtH» 996fe 3S3K 
951 BESI 5I&2I ^S2| 329011 9951= 

951 <^XI g£l 3HtJH^l- OIIS SMfflSAH 5|ig3^ S^SfOIIAH 951 §| i2°4i ^^f.^ 

S a»5i sa aaet 9e°s^a 951 S1221 mzm %<zmx\ Eisife 11 ssok * 

§3 SgSffe 5dS 3fe SfESI 9x|2| SIS 93. 

9^9 22 

SI 219011 Si 01 AH , 

"51 OHEJ SaaiS ^die t!aaf£i 0|¥OUIH, 951 I2 a 4S ^£15 S»^°S Ol^OIXIfe 2i 
|§2S Shfe ^ESI 9x|2| SIS 93. 

9^9 23 

SI 1. 2, 3. 15. 16, Si= 219011 SiOIAH, 

951 aaafS 951 0H2J 12^ 0119 ^E5f AJa^°S S1SS 193= 2i ^S°^ 

sife asai 9xi2i sis 9a. 
£^ 
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£811 



(a) 




104 ois 
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